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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

1 . At Least One Packet Wireless Support Node Which is Connected to Digital Mobile Network, 
this Mobile Network, and Other One or More Packet Wireless Support Nodes, and/or Gives 
Access Point to External Packet Data Network, It has packet data terminal equipment which 
gives the access point for the packet data transmission performed through a wireless interface. 
In a packet wireless system by which this access point supports the universal communications 
protocol used by the application relevant to a terminal unit Point/point protocol which became 
independent of the above-mentioned universal communications protocol is used for internal 
transmission of a packet wireless system. The data packet by this point/point protocol The 
control field used by the protocol, and the identification field which identifies the protocol used 
with a terminal unit, In internal transmission of a packet wireless system, the encapsulation of 
the data packet by the universal protocol is carried out to the data field of the data packet by 
point/point protocol, including [ therefore ] a data field.; 

the above in packet data terminal equipment and a wireless interface — the control field and the 
data field for which a special wireless link protocol is used among one packet wireless support 
node even if few, this wireless link protocol supports control of the point / multipoint address 
actuation, and data packet retransmission of message, and the data packet by the above- 
mentioned wireless link protocol is used by the protocol — containing — ; 
pass a wireless interface — the data packet based on point/point protocol sent is compressed 
by removing at least one control field from there, and the encapsulation of the remaining fields is 
carried out to the data field of the data packet based on a wireless link protocol — as — packet 
data terminal equipment and the above — even if few — one support node — constituting — ; 
pass a wireless interface — before the compressed data packet based on received point/point 
protocol is sent in it, compression discharge is carried out by adding the field removed in 
compression — as — packet data terminal equipment and the above — the packet wireless 
system characterized by constituting one support node even if few. 

2. the above — even if few, one support node should be equipped with the support node served 
for a migration station, and the gateway support node which gives the access point which goes 
to an external packet data network, and the above-mentioned compression and compression 
discharge pass the support node served for a migration station in a gateway support node — the 
packet wireless system according to claim 1 performed to the sent data packet. 

3. The above-mentioned point/point protocol is the packet wireless system [ equipped with a 
protocol identification field, a data field, the check sum field, and the fixed address, control and 
the flag field ] according to claim 1 or 2. 

4. The above-mentioned point/point protocol is a packet wireless system according to claim 3 
which is point/point protocol PPP based on standard RFC 1661 and 1662 intrinsically. 

5. the above-mentioned packet data terminal equipment or the above — even if few, the 
compression in one support node removes at least one fixed field from the packet based on 
point/point protocol — containing — and — the above-mentioned packet data terminal 



file://D:¥My Documents¥JPOEn¥JP-A-H1 0-51 21 20.html 



2007/02/23 



JP-A-H10-512120 



2/13 ^— v 



equipment or the above — the packet wireless system according to claim 3 or 4 included [ that 
the compression discharge in one support node returns the fixed field by which clearance was 
carried out / above-mentioned / to the packet based on point/point protocol even if few, and ]. 

6. the Above-mentioned Packet Data Terminal Equipment or above — Compression in One 
Support Node, even if Few It includes removing the check sum field from the packet based on 
point/point protocol, the above-mentioned packet data terminal equipment and the above — 
even if few, one node The computational algorithm which calculates the check sum field based 
on point/point protocol is included, and — the above-mentioned packet data terminal equipment 
and the above — the compression discharge in one node, even if few A packet wireless system 
including returning the fixed field by which clearance was carried out [ above-mentioned ] to the 
packet based on point/point protocol, and calculating the check sum field by the above- 
mentioned computational algorithm after that according to claim 3, 4, or 5. 

7. the above-mentioned packet data terminal equipment or the above — even if few, the 
compression in one support node removes a staff cutting tool from the data field of the packet 
based on a point/point protocol — containing — and — the above-mentioned packet data 
terminal equipment and the above — a packet data wireless system given in said either of the 
claims including the compression discharge in one node adding the staff cutting tool by whom 
clearance was done [ above-mentioned ] to the data field of the data packet based on 
point/point protocol, even if few. 

8. the above-mentioned packet data terminal equipment or the above — a packet data wireless 
system given in said either of the claims including the compression in one support node carrying 
out the encapsulation of the two or more data packets based on point/point protocol to one 
data packet based on a wireless link protocol with a compression gestalt, even if few. 

9. the above-mentioned packet data terminal equipment or the above — a packet wireless 
system including the compression in one support node dividing the data packet based on 
point/point protocol into two or more data packets based on a wireless link protocol with a 
compression gestalt, even if few according to claim 1 to 7. 

10. The data packet based on [ in / are a data packet based on the protocol used by application, 
and / data terminal equipment ] point/point protocol by which the data packet encapsulation 
was carried out is a packet wireless system according to claim 1 or 2 by which capsule 
clearance is carried out in the point of the packet wireless system which supports the protocol 
directed by the above-mentioned protocol identification field, or an external data network. 

1 1 . The data packet based on the protocol used by application is a packet wireless system 
according to claim 1 compressed using the compression approach generally used, for example, a 
V.21.bis algorithm. 

It is Terminal Unit for Packet Wireless System. 1 2. This Terminal Unit The access point for the 
packet data transmission performed in a wireless interface is given. This access point In a 
terminal unit which supports the universal communications protocol used by the application 
relevant to a terminal unit This terminal unit Point/point protocol which became independent of 
a universal communications protocol is used, internal transmission of a packet wireless system - 
- the above — The data packet based on this point/point protocol contains the control field 
used by the protocol, the identification field which identifies the protocol used with a terminal 
unit, and a data field.; 

The above-mentioned terminal unit uses the special wireless link protocol used for the node 
night message of a packet wireless system for the transmission performed through a wireless 
interface, this protocol supports control of the point / multipoint address actuation, and data 
packet retransmission of message, and the data packet based on the above-mentioned wireless 
link protocol contains the control field used by the protocol, and a data field.; 
The above-mentioned terminal unit is constituted so that the encapsulation of the data packet 
based on a universal protocol transmitted may be carried out to the data field of the data packet 
based on the above-mentioned point/point protocol.; 

The above-mentioned terminal unit is constituted so that the data packet based on point/point 
protocol sent through a wireless interface may be compressed by removing at least one control 
field from there and the encapsulation of the remaining fields may be carried out to the data 
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packet based on a wireless link protocol.; 

the above-mentioned terminal unit passes a wireless interface — it constitutes by adding the 
field removed in compression in the compressed data packet based on received point/point 
protocol so that compression discharge may carry out — having — ; — and — The terminal unit 
carry out that the above-mentioned terminal unit consisted of data packets based on a 
point/point protocol by which compression discharge was carried out so that the data packet 
based on a universal protocol may cancel as the description. 

1 3. The above-mentioned point/point protocol is a terminal unit according to claim 1 2 which is 
point/point protocol PPP based on standard RFC 1661 and 1662 intrinsically. 

1 4. The above-mentioned point/point protocol is a terminal unit including a protocol 
identification field, a data field, the check sum field, and the fixed address, control and the flag 
field according to claim 12 or 13. 

1 5. The above-mentioned compression includes removing at least one fixed value field from the 
packet based on point/point protocol. The above-mentioned compression discharge is a terminal 
unit according to claim 14 which includes returning the fixed value field by which clearance was 
carried out [ above-mentioned ] in the packet based on point/point protocol. 

1 6. the Above-mentioned Packet Data Terminal Equipment or above — Compression in One 
Support Node, even if Few It includes removing the check sum field from the packet based on 
point/point protocol, the above-mentioned packet data terminal equipment and the above — 
even if few, one node The computational algorithm which calculates the check sum field based 
on point/point protocol is included, and — the above-mentioned packet data terminal equipment 
and the above — the compression discharge in one node, even if few The terminal unit according 
to claim 1 4 or 1 5 which returns the fixed field by which clearance was carried out [ above- 
mentioned ] to the packet based on point/point protocol, and includes calculating the check sum 
field by the above-mentioned computational algorithm after that. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Field of terminal unit invention a packet wireless system and for packet wireless systems This 
invention At least one packet wireless support node which is connected to a digital mobile 
network, this mobile network, and other one or more packet wireless support nodes, and/or gives 
the access point to an external packet data network, It has packet data terminal equipment 
which gives the access point for the packet data transmission performed through a wireless 
interface. This access point starts a packet wireless system which supports the universal 
communications protocol used by the application relevant to a terminal unit. 
Explanation of the advanced technology It was developed from the need of saying that migration 
communication system is left freely from the telephone terminal of immobilization, without people 
limiting the sphere of activity. Although utilization of various data transmitting services increased 
in office, various data services are introduced also into migration communication system. A 
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portable computer can process data efficiently, wherever a user may move. About a mobile 
network, the efficient access network for mobile data transmission is given to a user, and such 
an access network gives access to a actual data network. In order to perform this, different new 
data service to the mobile network of existing and the future is designed. Digital migration 
communication system like panEuropean mobile network GSM (global system for mobile 
communication) supports mobile data transmission good especially. 
General packet radio service GPRS is new service in a GSM system, and is one item of 
standardization activities of GSM phase 2+ in ETSI (European telecommunication American 
National Standard Institute). The management environment of GPRS consists of one or more 
subnetwork service areas which interconnected by the central network of GPRS. A serve 
network is equipped with the packet data service node of a large number called a GPRS support 
node (or agent) here, and each packet data service node is connected to a GSM mobile network 
so that the packet data service for migration data terminal equipment can be offered through 
many base stations, i.e., a cel. A middle mobile network gives circuit switching between a support 
node and migration data terminal equipment, or packet switched data transmission. A subnetwork 
which is different to an external data network like the public exchange packet data network 
PSPDN is connected. Therefore, GPRS service generates packet data transmission between 
migration data terminal equipment and an external data network, and a GSM network is 
committed as an access network. A GSM network is that one description of a GPRS service 
network operates almost independently. One of the demands set up to GPRS service is having 
to operate with Exterior PSPDN, for example, the Internet, or the X.25 network of a different 
format. If it puts in another way, whether he wants to register with the data network of which 
format through a GSM network or which protocol is used for data terminal equipment do not 
concern and have GPRS service and a GSM network, and they must be able to be served for all 
users. It means that a GSM network and GPRS service must support a different network address 
and a different data packet format, and must process this, and it must moreover be prepared to 
a new data network protocol (future). 

Summary of invention The object of this invention is offering the packet wireless system which 
gives certain and effective data transmission, and supports many external data networks and 
protocols, and enables it to support a new protocol only by modification slight with versatility as 
much as possible. 

In the packet wireless system which stated this object at the beginning according to this 
invention Use point/point protocol which became independent of the above-mentioned universal 
communications protocol for internal transmission of a packet wireless system, and the data 
packet by this point/point protocol The control field used by the protocol, and the identification 
field which identifies the protocol used with a terminal unit, The data packet by the universal 
protocol including [ therefore ] a data field In internal transmission of a packet wireless system A 
special wireless link protocol is used among one packet wireless support node, the above [ in / 
an encapsulation is carried out to the data field of the data packet by point/point protocol, 
and /; packet data terminal equipment and a wireless interface ], even if few This wireless link 
protocol supports control of the point / multipoint address actuation, and data packet 
retransmission of message, and the data packet by the above-mentioned wireless link protocol 
The data packet based on point/point protocol sent through; wireless interface including the 
control field and the data field which are used by the protocol Compress by removing at least 
one control field from there, and the remaining fields so that an encapsulation may be carried out 
to the data field of the data packet based on a wireless link protocol packet data terminal 
equipment and the above — even if few, constitute one support node and pass; wireless 
interface — the compressed data packet based on received point/point protocol before it is 
sent, compression discharge is carried out by adding the field removed in compression — as — 
packet data terminal equipment and the above — it is attained by the packet wireless system 
characterized by constituting one support node even if few. 

Moreover, this invention is a terminal unit for a packet wireless system, and this terminal unit 
gives the access point for the packet data transmission performed in a wireless interface, and 
requires this access point also for a terminal unit which supports the universal communications 
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protocol used by the application relevant to a terminal unit, this terminal unit — internal 
transmission of a packet wireless system — the above — the control field where point/point 
protocol which became independent of a universal communications protocol is used, and the 
data packet based on this point/point protocol is used by the protocol, the identification field 
which identifies the protocol used with a terminal unit, and a data field — containing — ; 
A terminal unit uses the special wireless link protocol used for the node night message of a 
packet wireless system for the transmission performed through a wireless interface. This 
protocol Support control of the point / multipoint address actuation, and data packet 
retransmission of message, and the data packet based on a wireless link protocol The control 
field used by the protocol and a data field are included.; terminal unit It is constituted so that the 
encapsulation of the transmitted data packet based on a universal protocol may be carried out 
to the data field of the data packet based on the above-mentioned point/point protocol. The; 
above-mentioned terminal unit The data packet based on point/point protocol sent through a 
wireless interface It compresses by removing at least one control field from there. It is 
constituted so that the encapsulation of the remaining fields may be carried out to the data 
packet based on a wireless link protocol. And the; above-mentioned terminal unit By adding the 
field removed in compression in the compressed data packet based on point/point protocol 
received through the wireless interface, it is constituted so that compression discharge may be 
carried out.; 

And the above-mentioned terminal unit is characterized by consisting of data packets based on 
point/point protocol by which compression discharge was carried out so that the data packet 
based on a universal protocol may be canceled. 

In this invention, a packet wireless system carries out the encapsulation of the data packet of an 
external data network, and conveys it to the point which supports the protocol of the data 
packet by which the encapsulation was carried out [ above-mentioned ] through one or more 
subnetworks in them. In this interface, the packet of an external network is canceled of an 
encapsulation, and is sent to an external data network. Therefore, it needs for the general 
standardization protocol between migration data terminal equipment and the support node 
served for this migration data terminal equipment to exist, and, in this protocol, the network, 
conveyance, and the high-level protocol to be used give transmission of independent user data. 
In operation of such a single protocol, whether it communicates with the external data network 
of what kind of format does not concern and have data terminal equipment, and the transmitting 
path over all applications is given. According to this invention, point/point protocol PPP specified 
to the specification 1661 and RFC 1662 of Internet Architecture Board (IAB) and its data 
encapsulation approach are used as an interior protocol of a packet wireless network which 
carries out the encapsulation of the data packet of an external data network, for example. 
However, this PPP gives no functions needed for actuation of a link layer through a wireless 
interface in an environment especially with many transmitting errors. Therefore, the special 
wireless link protocol which can give all required functions is needed between migration data 
terminal equipment and the support node on the wireless interface of a packet wireless network. 
Two most important descriptions given by this protocol are the support of the point / multipoint 
address actuation, and control of data packet retransmission of message. As a result of this 
solution, a PPP data packet is transmitted as that by which the encapsulation was carried out to 
the data packet of a wireless link protocol. A PPP data packet can be arranged by many 
methods in a wireless link protocol packet, namely, it can arrange one PPP packet to one 
wireless link protocol packet, can arrange many PPP packets to one wireless link protocol 
packet, or can arrange one PPP packet to many wireless link protocol packets. One fault of this 
protocol array is that the data frame of both PPP and a wireless link protocol includes the 
control field used by the protocol. Usually, all these information must be transmitted to an edge 
from an edge. Consequently, this overhead control data of a link layer decreases the transmitting 
capacity of User Information. In order to avoid this problem, the amount of the control data of a 
link layer must be made into min. According to this invention, this is performed by removing 
some or all of the unnecessary field from a PPP data frame. In a PPP data frame, the reason this 
[ whose ] becomes possible has the fixed value of the flag field, an address field, and control 
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field, and, so, is because true information is not included. Therefore, according to this invention, 
a PPP data frame is compressed by removing some control fields from there at least, before 
being transmitted through a wireless path. Since the removed field is fixed, after being 
transmitted through a wireless path, it can return the field to the compressed data easily. Since 
the data frame based on a wireless link protocol includes the check sum field of dedication, if the 
check sum field of a PPP data frame is also required, it can remove, before transmitting through 
a wireless interface, and the check sum field can be again added to the compressed packet 
which this check sum could be re-calculated and was transmitted through the wireless interface. 
Moreover, the PPP protocol based on specification can also contain the staff cutting tool used 
for preventing the appearance of the bit pattern used for control of a data field. Since according 
to this invention the encapsulation of the PPP frame is carried out to a wireless interface packet 
and it is transmitted to it in a wireless interface, these forbidden bit patterns do not have the 
effect of what on transmission, either. Therefore, according to this invention, these staff cutting 
tools can return to data, after being transmitted through a wireless interface by being removed 
from data before being transmitted to a wireless interface. This is performed in order to make 
unnecessary a change of the general data network protocol formed in the terminal unit. 
According to compression of this invention, the transmitting capacity of user data is remarkably 
improvable. 

The PPP frame identifies the protocol for which the value is used by application including a 
protocol identification field. A packet wireless network carries out root assignment of the data 
packet by which the encapsulation was carried out to the point of the network which supports 
the protocol directed by the identification field, or the point of an external data network. In this 
point, a capsule exfoliates and root assignment of the original data packet is carried out at that 
destination based on the address information contained there. 

Easy explanation of a drawing With reference to an accompanying drawing, the desirable 

operation gestalt of this invention is hereafter explained to a detail. 

Drawing 1 is the block diagram showing the packet wireless system of this invention. 

Drawing 2 is drawing explaining capsulation of a data packet. 

Drawing 3 is drawing showing a PPP data frame. 

Drawing 4 A, B, C, D, E, F, and G is drawings showing capsulation, compression, transmission, 
compression discharge, and the various protocol frames in a capsulation discharge phase. 
Detailed explanation of a desirable operation gestalt This invention can be used for the packet 
wireless system of various formats. This invention is especially well suitable for carrying out a 
general packet radio service (GPRS) in panEuropean migration communication system GSM 
(global system for mobile communication) or the digital system corresponding to it, for example, 
DCS1800 and PCN (personal communication network). Although the desirable operation gestalt 
of this invention explains GPRS service and a GSM system hereafter, this invention is not limited 
to such a specific packet wireless system. 

Drawing 1 shows the fundamental structure of a GPRS packet wireless network. A GPRS packet 
wireless system consists of one or more subnetwork service areas, SA1 and SA2, which 
interconnected by the GPRS central network 1 (center). [ for example, ] Generally, a central 
network is a local network of the operator of a packet wireless network like for example, IP 
network. These call the subnetwork service areas SA1 and SA2 an agent or a GPRS support 
node including one or more packet data service nodes. Drawing 1 shows the GPRS support 
nodes SN1 and SN2. Moreover, one or more GPRS support nodes can also be committed as a 
gateway support node toward an external data network like for example, the public exchange 
packet data network PSPDN. Moreover, the special gateway node for connecting with a data 
network may be prepared in the central network 1 . 

Each GPRS support node controls packet data service in the area of one or more eels of a 
cellular packet wireless network. For this reason, each support nodes SN1 and SN2 are 
connected to a local part with a GSM mobile system. Generally, although the migration exchange 
MSC is established through the interworking function IWF, as for this connection, in a certain 
condition, it is effective to give connection directly to the base station system BSS BSC, i.e., a 
base station controller, or one base station BTS. The migration station MS located in a certain 
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eel communicates with a base station BTS through a wireless interface, and a eel communicates 
also with a group, then the GPRS support nodes SN1, SN2, and SN3 at the time in the service 
area through a mobile network further. Theoretically, the mobile network which exists between a 
GPRS support node and migration data terminal equipment MS only supplies a packet among 
these two. In order to perform this, a mobile network gives circuit-switching connection or 
packet-switching data packet transmission between terminal unit MS and the service support 
node SN. The example of the circuit-switching connection between terminal unit MS and a 
support node (agent) is shown in the Finland patent application No. 9341 15. 
Moreover, the example of the packet switched data transmission between terminal unit MS and a 
support node (agent) is shown in the Finland patent application No. 940314. 
However, a migration switching network is not passed to only give the physical connection 
between terminal unit MS and a support node, and the strict actuation and structure do not have 
an essential meaning about this invention. Please refer to ISBN:2-95071 90-07-7 about detailed 
explanation of a GSM system in an ETSI/GSM specification and "the GSM system for mobile 
communication (The GSM System for Mobile Communications)", M. Molly and M. POTETTO, 
PARAIZEU, France, and 1992. 

Typical migration data terminal equipment contains the migration station 3 of a mobile network, 
and the portable computer 4 connected to the data interface of a migration station. The 
migration station 3 is Nokia 2110 currently manufactured at Nokia Mobile FON of Finland. This 
can also connect the data interface of a migration station to portable PC with which the 
PCMCIA card location was given with the Nokia cellular data card of the PCMCIA mold currently 
manufactured at Nokia Mobile FON of Finland. Therefore, a PCMCIA card is the protocol of the 
telecommunication application used for a computer 4, for example, CCITT. The access point 
which supports X.25 or Internet Protocol IP is given to PC. Or the access point where the 
migration station 3 supports the protocol used by the application of PC4 again may be given 
directly. Furthermore, the migration station 3 and PC may be unified by one unit, and the access 
point which supports the protocol which it uses for an application program in it may be given. 
It is necessary for a migration user to access to various data networks through a packet wireless 
network. This must be able to operate with the external data network PSPDN of a different 
format [ like the Internet and an X.25 network ] for example, whose GPRS system is. Moreover, 
this means that a data packet format of the protocol with which a GPRS system differs from a 
different network address device (and network address) must be supported. 
The general device in which it enables it to carry out data transmission which supports many 
external PSPDN networks in a GPRS data network is shown in drawing 2 . Saying that this view 
is the data packet of the protocol used by external PSPDN, and an encapsulation is carried out 
to the frame format for which the data packet sent by the application of data terminal equipment 
MS is used by the GPRS network in data terminal equipment, the above-mentioned frame format 
becomes independent of the protocol of the application of data terminal equipment, or the 
protocol of Exterior PSPDN. Moreover, a GPRS packet also contains the data about the protocol 
used by the terminal unit or application, and the data sent with a terminal unit. From data 
terminal equipment MS, root assignment is carried out to the GPRS support node served for it, 
and a GPRS packet is transmitted. The above-mentioned GPRS support node transmits a GPRS 
packet to the point of the GPRS network which supports the protocol of application, or an 
external PSPDN network further. If a GPRS packet reaches such the point, a GPRS packet and 
capsulation will be canceled and the original packet will be further sent with the address data 
given there. By capsulation, itself can send the packet of a different protocol, even if a GPRS 
network does not support the above-mentioned protocol directly. 

Having to form the standardization protocol general in order to attain the object of this invention 
between data terminal equipment MS and the support node SN served for this, the conveyance 
layer and upper layer communications protocol with which this protocol is used for a PSPDN 
network list by this PSPDN network are the independent above-mentioned communications 
protocol. Data terminal equipment MS can give a transmitting path to all the applications 
relevant to it with such single independent operation of a protocol. According to the desirable 
operation gestalt of this invention, the internal packet format of a GPRS network is intrinsically 
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based on a data capsulation format of point/point protocol (PPP) specified to the specification 
1661 and RFC 1662 of Internet Architecture Board (IAB). PPP uses the principle, the vocabulary, 
and the frame structure of an ISO-3309-1979 high-level data link control (HDLC) procedure. A 
PPP protocol is explained briefly [ below ]. 

Although PPP has eight data bits, a parity bit is a capsulation protocol to both the bit-oriented 
synchronous link which it does not have, and an asynchronous link. PPP is carefully designed so 
that compatibility with the software most generally used may be maintained. Furthermore, the 
specific (without the functional character of a frame, for example, the character interpreted as a 
start/stop flag, is given to data) escape device which can transmit the data of arbitration 
through a link is established. 

This is performed so that the data character corresponding to the functional character of a 
frame may be replaced with 2 character pairs in transmission and it may be returned as an 
original special character in reception. 

Moreover, PPP capsulation carries out the multiplexer of the different network layer protocol 
simultaneously through a single link. Therefore, giving a common solution for various PPP 
interconnecting various different computers, a bridge, and the root is meant. 
Point/point protocol PPP defines the thing beyond the principle of mere capsulation. Since it 
shall fully be various in order to be transmitted to an environment which is different in this, PPP 
gives a link control protocol (LCP). This LCP negotiates for the option of a capsulation format 
automatically, deals with a limitation which is different about a packet size, corroborates 
discernment of that pier to a link, when a link functions appropriately, it determines the time of 
not functioning appropriately, it detects a loop back link and other general configuration errors, 
and is used for carrying out termination in a link. 

The outline of the standard PPP frame structure is shown in drawing 3 . However, drawing 3 
includes neither a start/stop bit (in the case of an asynchronous link) nor the bit or octet 
inserted in a frame for permeability. The field of a frame is transmitted to the right one by one 
from the left. 

A flag sequence FLAG is a single octet and directs initiation or termination of a frame. Only one 
flag is needed between frames. The flag of the two following ** constitutes an empty frame, and 
this is disregarded. An address field ADDRESS is a single octet and this is all the so-called 
station addresses including a binary sequence 11111111 (hexadecimal Oxff). If it puts in another 
way, PPP will give the same address as all stations, and the address of each station will not be 
given. Control field CONTROL is a single octet and is a binary sequence 0000001 1 (hexadecimal 
0x03). 

******. Control field contain the number-less information (UI) command with which a Poll / Final 
bit is set to 0. The protocol field PROTOCOL identifies the protocol of a data packet with which 
the encapsulation of the value is carried out to the information field of the UI frame including two 
octets. This protocol field is defined by PPP and defined by HDLC. However, the protocol field 
agrees in ISO3309 expansion feature of an address field. 

However, even if PPP is chosen as the data capsulation approach in a GPRS network in the 
desirable operation gestalt of this invention, PPP will give no functions needed for link layer 
actuation through a wireless interface. This means that the wireless link protocol GLP peculiar 
to special GPRS which can give all required functions is needed for the wireless interface 
between terminal unit MS and the support node SN. GLP is the protocol of the HDLC base 
which was very well alike in the wireless link protocol RLP already used for the GSM system. 
Two most important descriptions that should be given by GLP are the support of the point / 
multipoint address actuation, and control of data frame retransmission of message. Notice strict 
operation of a GLP protocol about it not being important about this invention. However, the 
frame structure (packet format) of GLP includes the same field as the PPP frame, i.e., a data 
field, control field, an address field, the flag field, and the check sum field. The encapsulation of 
the PPP frame is carried out to the data field of these GLP frame, and it is conveyed between 
terminal unit MS and the support node SN through a wireless path. One fault of this protocol 
structure is that both the data frames of PPP and GLP contain control field, an address field, a 
flag, the check sum, etc. Usually, the whole of this information must be transmitted to an edge 



file://D:¥My Documents¥JPOEn¥JP-A-H 10-51 21 20.html 



2007/02/23 



JP-A-H10-512120 



9/13^— v 



from an edge. This overhead data of a link layer reduces the transmitting capacity of User 
Information. 

According to this invention, this problem is avoided by making into min the amount of the control 
data transmitted through a wireless interface. Before the encapsulation of this is carried out to a 
GLP data frame, it is performed a part of unnecessary field or by removing all preferably from a 
PPP data frame. The reason this [ whose ] becomes possible is that the value of the flag used 
for a PPP data frame, the address, and control field does not include true information uniformly 
therefore. The check sum field of a PPP data frame is also removable. It is because the GLP 
data frame is using the check sum of itself and the error produced in a wireless interface is 
detected and corrected by this. On the other hand, terminal unit MS and the support node SN 
compress a PPP data frame, before the encapsulation of the PPP data frame is carried out to a 
GLP data frame and it is transmitted through a wireless interface. Terminal unit MS and the 
support node SN carry out compression discharge in response by calculating the new check sum 
of the PPP data frame returned by the known check sum computational algorithm by adding the 
field which removed them from the GLP data frame and was removed by it in the compressed 
PPP data frame which was transmitted through the wireless interface (the content of these 
fields being fixed, therefore being known). 

Capsulation of this invention, compression, compression discharge, and a capsulation discharge 
phase are shown in drawing 4 . In drawing 4 A, terminal unit MS receives the data frame based 
on the protocol used by the application relevant to the terminal unit, for example, an X.25 frame, 
(or the IP frame or other frames). 

Terminal unit MS performs capsulation by inserting an X.25 data frame in the data field of a PPP 
data frame, as shown in drawing 4 B. Simultaneously, the value of the protocol field PROTOCOL 
of a PPP data frame is set so that it may direct, the encapsulated protocol, i.e., X.25, of a data 
packet. Then, terminal unit MS compresses a PPP data frame by removing a flag, the address, 
control, and the check sum field from a PPP data frame. The compressed PPP data frame which 
was shown in drawing 4 C obtained by that cause is encapsulated by inserting it in the data field 
of a GLP data frame, as shown in drawing 4 D. Root assignment of the GLP data frame is carried 
out to the support node SN which it is transmitted to a base station BTS through a wireless 
interface from terminal unit MS, and is further served for the current eel of MS through a mobile 
network from there. In drawing 4 E, the support node SN performs compression discharge by 
returning the flag, the address, and control field (the content of these fields being fixed) which 
were removed from the PPP data frame to a PPP data frame by removing the PPP data frame 
compressed from the GLP data frame based on drawing 4 D. Furthermore, the support node SN 
calculates the new check sum FCS to the PPP data frame formed in this way by the 
computational algorithm specified for the object. Thereby, the PPP data frame by which 
compression discharge of the drawing 4 F was carried out is obtained. When the served support 
node SN does not support the protocol directed in the protocol field itself, root assignment of 
the PPP data frame is carried out to the point of the GPRS network which supports the 
protocol, or an external data network. If a PPP data frame reaches such the point, capsulation 
will exfoliate by removing an X.25 frame from the data field of a PPP data frame. Then, an X.25 
frame is processed based on the address and control field of itself. 

When the served support node SN supports the protocol directed by the protocol field, the 
served support node is found in capsulation, exfoliates in person, and supplies an X.25 frame 
based on control and address information of an X.25 frame. 

Drawing 4 A thru/or the phase of 4G appear also in the transmission performed toward terminal 
unit MS. the node SN which has served capsulation of the X.25 frame in a PPP data frame — or 
it is carried out in a location with the interface of a GPRS network and an external data network. 
Compression of a PPP data frame based on drawing 4 C and insertion of the compressed PPP 
frame to the GLP data frame based on drawing 4 D are performed in the served support node 
SN. The compression discharge and capsulation discharge based on drawin g 4 E, and 4F and 4G 
are performed in terminal unit MS, and an X.25 frame is sent to the application relevant to 
terminal unit MS after that. 

Notice a standard PPP protocol about having the approach of itself for compressing the field. 
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This approach is arbitrary and can negotiate for a compressive activity between link-frame- 
formation procedures. However, this standard PPP compression cannot be used in relation to 
this invention. 

Moreover, the standard PPP protocol is equipped also with the so-called cutting tool staff 
(stuffing) protocol. Therefore, the content specified to a certain bit pattern in a data field, for 
example, the flag field, of the PPP frame is changed into a 2-byte chain. This is secured so that 
the bit pattern specified for example, to the flag field may arise in somewhere in messages and 
may not cause malfunctioning. However, since the amount of the data sent through an air 
interface does not break independently with data but relates to the content of data, these staff 
cutting tools make a GPRS network produce a problem. When the worst, the die length of data 
becomes twice appropriate die length by the staff cutting tool. Since the PPP data transmitted 
through a wireless interface are in the GLP frame in a GPRS network, such a control bit pattern 
in a data field "forbidden" does not produce malfunctioning of detecting the start/stop of a 
frame accidentally, like [ in the case of a serial line ]. So, in the desirable operation gestalt of 
this invention, all staff cutting tools are removed in a stage-of-compression story, before being 
transmitted through a wireless interface, and a staff cutting tool returns in other near 
compression discharge phases of a wireless interface. Moreover, data are compressible by using 
other approaches like the V42.bis approach used for a modem. 

Moreover, when a PPP packet is smaller than the size of the data field of a GLP packet, many 
PPP packets can be combined with one GLP frame, and this can also be transmitted through a 
wireless interface. Furthermore, one PPP packet can also be transmitted in many GLP packets. 
Moreover, the compression and/or compression discharge by this invention can be performed 
only in a gateway node, and the compressed data packet can also be sent through the support 
node served for a migration station. 

Explanation of the more than which referred to an accompanying drawing and it only illustrates 
this invention. The packet wireless system and terminal unit of this invention should understand 
that various the details can be changed within a claim. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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